Introduction
Central venous catheter (CVC) insertion is one of the most commonly performed procedures in pediatric surgical theaters. Central line is required in patients on repeated intermittent drug therapy, regular transfusions, total parenteral nutrition (TPN) and chemotherapy, etc. Long-term indwelling central lines remain a constant source of delayed complications irrespective of continued surveillance. These complications include infection, thrombosis, fracture and embolization, catheter migration, venous erosion and hydrothorax. Catheter material, postural movements, chemical irritation, and female gender are some of the important risk factors. There is a need for continuous monitoring and research to avoid possible risk factors so as to minimize the morbidity and mortality.
Case Report
A white British female infant was born at 36 weeks and 6 days gestation with antenatal diagnosis of gastroschisis. She was taken to theater the same day for silo closure of gastroschisis and open insertion of 2.7 French (Fr) CVC in right internal jugular vein (IJV) for TPN administration. This catheter was replaced with a long line, sited percutaneously in right long saphenous vein because of catheter blockage at approximately 2 months of age. She developed necrotizing enterocolitis soon after; henceforth, a new 4.2-Fr Hickman line was inserted in left external jugular vein via open technique, and the position of tip was confirmed on intraoperative radiograph (►Fig. 1). She underwent a couple of operations during her 7.5-month stay at hospital and was discharged on home TPN. She was regularly reviewed by our dietician and specialist nurses at home with satisfactory reports. Six weeks postdischarge, she passed away without any obvious reasons.
Postmortem examination showed considerably sized perforation in the wall of left subclavian vein (SCV) with marked perifocal edema of surrounding soft tissues while tip of Hickman line was within left axillary vein with minor injury to its wall. Left lung was compressed to half of its volume and was surrounded by approximately 100 mL of turbid milky fluid. Autopsy report suggested that death was caused by compression of left lung because of accidental perforation of left SCV and subsequent accumulation of the fluid in left pleural space.
Abstract
Central venous catheter complications can be related to insertion, indwelling, or extraction. Most of the times, immediate complications are anticipated and managed; whereas, delayed complications can go unnoticed. In the case discussed here, migration and dislodgement of catheter tip resulted in delayed hydrothorax and sudden death of a 9-month-old female infant.
Our case is exceptional where CVC was placed in external jugular vein with its tip at the junction of superior vena cava and right atrium that later on migrated to the left SCV, causing a huge perforation with lodgment of the tip in the lumen of left axillary vein. Resultant hydrothorax proved fatal irrespective of continuous care and follow-up.
Discussion
CVC insertion is a common procedure performed on a wide range of critically ill and chronic patients. It gives us an opportunity to assess their hemodynamic status, to infuse TPN, chemotherapy, rapid volume expanders, and helps in hemodialysis. Internal jugular, external jugular, subclavian, and femoral veins are most commonly used veins for catheter placement. The procedure is performed through anatomical landmark technique, open surgical procedure, and ultrasound-assisted insertion. The catheters can be tunneled, like Hickman line and Portacath, or nontunneled, for example temporary catheters and peripherally inserted central catheters (PICC). Temporary catheters are usually inserted in emergency situations and are kept for about a week. A PICC is used in patients requiring weeks or months of access. Hickman lines are meant for longer durations and have an advantage of having fewer chances of dislodgment and infection.
The patients with CVC may suffer from certain complications that can be divided into immediate and delayed complications. The immediate complications occur either during catheter insertion or just afterward and can be divided into guidewire-related and catheter-related injuries. Guidewirerelated complications include arrhythmias, looping, kinking, and knot formation in the vessel lumen and even beyond. The position of catheter tip may change with respiration, blood stream flow dynamics, 5 postural rotation, and neck movements. This mechanical friction may lead to vascular erosion and perforation. Chemical irritation of the vessel wall because of high osmolar solutions, like TPN, is another significant contributing factor.
6
The selection of left-sided vessels for catheter placement is an independent risk factor because catheters are more likely to abut the right wall of superior vena cava at a sharp angle resulting in endothelial damage and subsequent vascular erosion and hydrothorax.
7 Female gender may be another risk factor for erosion because of smaller size of the vessels.
8
Earlier studies have implicated catheter material, size and their stiffness in vascular injuries, such as, polyethylene, as compared with their newer counterparts, such as, polyurethane. Nowadays, most catheters in practice are made up of polyurethane with probable decrease in incidence. Lack of expertise and number of needle passes also add to the rate of complications. Literature review revealed that complication rate varies significantly ranging from 5 to 19%.
9 Infection rate is 5.3 of 1,000 catheter days. Thrombosis rate is 1.9% for catheterization; whereas, it greatly increases to above 33% for indwelling catheters. Superior vena cava obstruction is estimated to be 1 of 1,000 indwelling devices. Carotid artery puncture is reported to be 6 to 25%, and up to 40% of these cases are associated with hematoma formation. Subclavian artery perforation occurs in approximately 0.1 to 1% cases. In cases of cardiac tamponade, mortality appears to be 90%. 10 The incidence of brachial plexus punctures is approximately 1.7%. Femoral catheterization is associated with more mechanical complications as compared with IJV or SCV catheterization. SCV is better off than IJV in elective and emergency procedures for mechanical complications; however, pneumothorax is more common in SCV, which is reported to be 1 to 1.5%.
9
Hydrothorax is a delayed complication, which may present as shortness of breath, chest pain, hypotension, and decreased urine output. Chest X-Ray and ultrasound depict as pleural effusion, lung collapse, and widening of mediastinum; however, delayed hydrothorax may be less obvious clinically as compared with early insertion-related perforation where hemodynamic status of the patient is a well-anticipated indicator. The consequences of delayed hydrothorax could be fatal.
11
Central venous catheterization is an excellent approach for venous access; however, it is associated with few delayed and dreadful complications. Right-sided vascular approach should be preferred to avoid some of the inherent friction because of sharp anatomical angle of superior vena cava for left-sided approach. There is an enhanced need of continuous research to develop more pliable and safer catheter materials and increased surveillance to detect these complications at an early stage to avoid rare and fatal complications. 
